Patients admitted to the intensive care unit (ICU) can develop a condition referred to as "ICU-acquired weakness." This condition is characterized by profound weakness that is greater than might be expected to result from prolonged bed rest. Intensive care unit-acquired weakness often is accompanied by dysfunction of multiple organ systems. Individuals with ICU-acquired weakness typically have significant activity limitations, often requiring physical assistance for even the most basic activities associated with bed mobility. Many of these individuals have activity limitations months to years after hospitalization. The purpose of this article is to review evidence that guides physical rehabilitation of people with ICU-acquired weakness. Included are diagnostic criteria, medical management, and prognostic indicators, as well as criteria for beginning physical rehabilitation, with an emphasis on patient safety. Data are presented indicating that rehabilitation can be implemented with very few adverse effects. Evidence is provided for appropriate measurement approaches and for physical intervention strategies. Finally, some of the key issues are summarized that should be investigated to determine the best intervention guidelines for individuals with ICU-acquired weakness.
I
ntensive care unit-acquired weakness, as the name implies, develops in individuals who are admitted to the intensive care unit (ICU) for a variety of reasons, commonly including sepsis and acute respiratory distress syndrome (ARDS). Intensive care unit-acquired weakness may develop if an individual is on mechanical ventilation for as little as 4 to 7 days. 1,2 Recent efforts have been directed at developing clear diagnostic criteria and characterizing the elements of physical rehabilitation while individuals are in the ICU. 3 As such, it is timely to review the condition and physical rehabilitation strategies and to provide guidance regarding physical therapist examination, evaluation, intervention, and outcomes for individuals with ICU-acquired weakness.
The term "ICU-acquired weakness" is the most recent in a series of terms that have been used to describe this condition. 3 Specific manifestations of this condition also are discussed under other terms, including "critical illness myopathy" (CIM), "critical illness polyneuropathy" (CIP), or a combination referred to as "critical illness polyneuromyopathy" (CIPNM or CINM). 1, 3 We use the term "ICUacquired weakness" except when discussing literature related to specific diagnosis of CIP, CIM, and CINM.
Individuals with CIP have impairments of the neuromuscular system, including weakness, reduced deep tendon reflexes (DTRs), and impaired pain, temperature, and vibratory sense. 1, 4 Cranial nerves typically are spared; however, facial weakness is common. 2, 5, 6 Individuals with CIM exhibit profound weakness, especially of proximal muscles. Deep tendon reflexes may be preserved or diminished. However, in contrast to CIP, sensation is intact. More often than not, patients exhibit mixed findings of both CIP and CIM, with affected individuals showing a mixture of the clinical, electrophysiological, and pathophysiologic changes of both CIP and CIM. 1, 2, 7 Critical illness polyneuropathy is associated with abnormal nerve conduction studies; hence, electrodiagnostic testing is crucial for confirming the diagnosis and excluding other conditions that may mimic CIP. 2, 5 Specifically, reduction in sensory nerve action potential amplitudes and compound muscle action potential (CMAP) amplitudes reflect abnormal nerve excitability and axonal damage. 2, 5, 8 Conduction velocities typically remain normal or are only mildly diminished. Focal slowing of conduction is not seen, and, if present, should raise concern for other problems such as acute inflammatory demyelinating polyneuropathy or traumatic neuropathies related to compression or direct injury due to invasive procedures. 2, 5 In patients with CIP, needle electromyographic (EMG) examination of affected muscles shows different changes depending on the timing of testing. 2 Initially, recruitment of motor units is reduced, but this finding may be subtle in patients with mild weakness and often is difficult to assess early in disease due to poor cooperation in patients who have encephalopathy or are sedated. As CIP progresses, motor axon loss results in spontaneous activity. This loss is followed weeks to months later by small-amplitude reinnervation potentials, which develop into enlarged motor unit potentials as reinnervation continues over months. 2, 3 For patients with CIM, in contrast to those with CIP, nerve conduction studies demonstrate preserved sensory nerve action potentials. 2 Compound muscle action potential amplitudes may be reduced, and the duration of the potentials may be prolonged, reflecting slowed muscle fiber conduction velocity. 9 In some patients, muscle may be electrically inexcitable, and no muscle fiber action potentials can be recorded even with direct electrical stimulation of muscle. 10 If the patient is able to activate the affected muscles, needle EMG examination shows nonspecific myopathic changes of smallamplitude, short-duration, polyphasic motor unit potentials that recruit in an early pattern. 10 These morphological and recruitment changes are a reflection of the reduced force generated by unhealthy muscle fibers.
Changes in electrodiagnostic parameters during hospitalization may provide an early indication of evolving CIPNM. 7 When electrodiagnostic testing is not available, ICU-acquired weakness has been inferred based on an average Medical Research Council (MRC) sum score of less than 48 (Tab. 1). 3, 11, 12 This score is similar to an average manual muscle test (MMT) score of 4.0/5.0 based on the criteria of Kendall et al. 14 The MRC has been validated and is reliable in individuals with peripheral and central nervous system dysfunction, as well as patients with critical illness. 15 Weber-Carstens et al 16 used CMAP following direct muscle stimulation to predict ICU-acquired paresis with a positive predictive value of 0.91, sensitivity of 83.3%, and specificity of 88.8%. These authors also used the CMAP of the peroneal nerve and found a positive predictive value of 0.69; pathological spontaneous activity of the tibialis ante- rior muscle had a positive predictive value of 0.94. 16 In addition to the neuromuscular and musculoskeletal systems, critical illness has the potential to affect multiple other systems, presumably because of the systemic inflammatory response associated with critical illness. Other systems that might be affected are the cardiopulmonary, cognitive, metabolic, genitourinary/gastrointestinal, and integumentary systems (Fig. 1) .
The incidence of ICU-acquired weakness varies substantially depending on the type of patients with critical illness studied, diagnostic criteria used, and timing of examination and diagnosis. De Jonghe et al 17 found clinically significant ICU-acquired weakness in 25% of patients who were mechanically ventilated for at least 7 days. A prospective study of 50 patients who received mechanical ventilation for 7 days documented CIP in 58% of the individuals. 18 Studies using cohorts restricted to sepsis and multi-organ failure have shown even higher incidences of neuromuscular disease, ranging from 50% to 100%. 19 -21 
Medical Management
Although a variety of therapies may prevent the development of ICU-acquired weakness, no medical therapy is available once the condition has developed. Neuromuscular blocking agents and corticosteroids often are avoided to decrease the risk of ICU-acquired weakness, although there is no evidence supporting this recommendation. 22 Insulin therapy alleviates the catabolic syndrome of prolonged critical illness because of its well-recognized anabolic properties, comprising stimulation of muscle protein synthesis and attenuation of protein breakdown. 23 As part of a landmark intensive insulin therapy study of patients in the surgical ICU, weekly EMG studies were performed on patients who remained in the ICU for more than 7 days. 23 Patients who received intensive insulin therapy were less likely to develop CIPNM (29%) than were those receiving conventional treatment (52%) (PϽ.001), and the condition resolved more rapidly in patients who did develop CIPNM. In a subsequent study of patients in the medical ICU exclusively, intensive insulin therapy again reduced the incidence of CIPNM from 51% to 39% (Pϭ.02). 24 However, in a large international randomized control trial of patients (Nϭ6,020) in the ICU, Finfer et al 25 reported that very tight glucose control was associated with increased mortality.
Sedative agents may mask symptoms or delay identification of ICUacquired weakness by clinicians. In general, the use of daily interruption of sedative agents and limiting the administration and dosing of sedative agents improve the outcome of patients who are critically ill. 26, 27 Performing a neuromuscular examination while the sedative agents have been stopped may improve the clinician's ability to diagnose ICUacquired weakness at an earlier time point.
Ouimet et al 28 
Prognosis
With regard to recovery of body systems, impairments of the respiratory, renal, and cardiovascular systems typically resolve. 33, 34 In contrast, recovery of neuromuscular impairments takes longer and may be incomplete. Even 6 months to 1 year after hospitalization, survivors frequently report weakness, fatigue, Intensive Care Unit-Acquired Weakness patients had persistent, severe disability that impeded independent ambulation. Milder abnormalities such as muscle atrophy and foot drop were common even in those patients with apparent complete functional recovery.
Considerable information still is needed to further understand the prognosis of patients who have ICUacquired weakness. For example, it is possible that electrophysiological testing in the ICU will help to differentiate patients who have true ICU-acquired weakness from those who have simple deconditioning. By differentiating these 2 groups of patients, it will be possible to better understand prognosis and appropriate physical intervention for people with true ICU-acquired weakness. In summary, long after resolution of the critical illness, individuals with ICU-acquired weakness clearly still may have substantial weakness and sensory deficits. These deficits are paralleled by limitations in activities, participation, and overall contextual factors. The extent of deficits is particularly troubling given the young age of many of these patients (mean ageϭ45 years [33] [34] [35] [36] ). Of further concern is the lack of an accepted systematic approach to assist these individuals in regaining functional ability or adjusting to their altered circumstances in the absence of full recovery. This concern was discussed in a recent Society of Critical Care Medicine conference report, 39 which described the need for greater awareness of ICU-acquired weakness for rehabilitation strategies across the continuum of care and for expansion of research and resources to address the long-term consequences experienced by patients and families.
Physical Management
A number of recent investigations provide guidance regarding rehabilitation strategies for people with ICUacquired weakness. Although many questions yet remain and robust, randomized controlled physical intervention studies are needed, these investigations help to guide decisions regarding the following: (1) criteria for beginning physical rehabilitation, (2) measurement approaches, and (3) physical intervention strategies. Key findings are summarized below.
Criteria for Beginning Physical Rehabilitation
Sufficient evidence now is available to suggest that physical rehabilitation for individuals with ICU-acquired weakness can begin as soon as they have sufficient medical stability to accommodate the increased vascular and oxygen demands that accompany the physical examination and intervention. 30,40 -44 Figure 2 , based on available reports, provides an algorithm for decisions throughout the encounter, beginning with the decision about when to begin rehabilitation and progressing through the intervention. The criteria are consistent with those in a recent recommendation by Hanekom et al, 45 based on a recent synthesis of evidence and expert opinion.
A number of studies have been conducted to examine the benefits and adverse effects of early physical rehabilitation for people in the ICU. As shown in Table 2 , investigators used a wide range of criteria for including participants in their studies (eg, any patient in the ICU longer than 5 days, 44 patients on mechanical ventilation for at least 72 hours, 30, 43 patients on mechanical ventilation longer than 4 days 42 ). The incidence of adverse effects in these studies was very low, ranging from less than 1% of sessions 41 to 16% of sessions, 43 depending on whether only more serious adverse events or all events that led to terminating the intervention early were taken into consideration. Criteria for stopping rehabilitation procedures are similar across studies. Figure 2 summarizes the criteria, based on a number of these studies, as well as guidelines from the American Physical Therapy Association. 46 Based on the extent of multisystem involvement from the systemic inflammatory response, the medical acuity of patients in the ICU can fluctuate daily, hourly, and even by the minute. The condition can wax and wane, depending on the extent of the inflammatory responses. Hence, the first consideration in determining when to start physical rehabilitation is to ensure that the patient can tolerate rehabilitation from a physiological perspective. The moment-tomoment interpretation of a patient's physiological response to activity is termed "response-dependent management." 47 This approach recognizes that delivery of oxygen must equate to the consumption of oxygen by the body. 47 Cellular research has demonstrated that even passive range of motion and upright positioning can increase the body's consumption of oxygen. 48 Therefore, ongoing assessment of physiological responses (Fig. 2) , is critical to determine that the amount of oxygen delivered is sufficient to meet the physical demands of bed level of activity and to establish whether the patient can tolerate the increased While patients are critically ill and on mechanical ventilation, a number of respiratory values are continuously monitored, several of which are particularly important to the physical therapist, who proceeds with the physical examination and intervention only if the patient is sufficiently stable (Fig. 2) . The fraction of inspired oxygen (FIO 2 ) level is generally determined by how much oxygen is necessary to maintain a patient's oxyhemoglobin saturation (SpO 2 ) at greater than 90%. 49 Values for FIO 2 range from 0% to 100%, with higher numbers indicative of greater oxygen needs by the patient. Because high levels of FIO 2 are associated with risk for oxygen toxicity, it is important to balance patient safety with maintaining an SpO 2 of greater than 90%.
Positive end-expiratory pressure (PEEP) refers to pressure required to prevent alveolar collapse at the end of expiration and usually will range from 0 to 24 cm H 2 O. Although there are no absolute contraindications regarding applied PEEP, there are risk factors such as increased intracranial pressure and intrapulmonary shunting. 50 Additional ventilator settings may reflect degree of respiratory system compromise. Minute ventilation is a product of tidal volume and respiratory rate. When either high respiratory rate or large tidal volume is required to maintain oxygen demands, there is a risk of air trapping, which can lead to increased alveolar pressure at end of expiration. Higher tidal volumes are associated with barotraumas and increased risk of ventilatorassociated pneumonia. 51 The clinician also should be aware of mean arterial pressure, which is the amount of pressure required to maintain tissue perfusion. Due to cardiovascular system impairments, patients who are critically ill may require noradrenaline or vasopressor/inotrope medication. 52 Currently, there is no established protocol for mobility during the use of these medications; however, physical therapists should be aware of the use of these medications to maintain adequate blood pressure and cardiac output. 52 Denehy et al 44 withheld physical rehabilitation if patients received Ͼ0.5 g/min of noradrenaline, and Morris et al 40 withheld intervention if a new vasopressor agent was begun. Korupolu et al 53 recommended careful evaluation regarding risk and benefit of mobility when a new vasopressor agent is begun or an increase in dose occurs within 2 hours of planned activity.
Many patients with ICU-acquired weakness have been sedated to maintain hemodynamic and pulmonary stability, often resulting in compromised cognition (ie, ICU delirium). 28, 29 Physical examination and intervention can be initiated as long as patients can follow one-step commands 3,11 ; however, they must be able to follow simple commands as outlined in Figure 2 in order to consider starting physical therapy interventions. If an individual is unable to maintain hemodynamic stability, active mobility may not be appropriate, although basic range of motion and bed mobility still are important.
Measurement Approaches
The elements of the examination are determined by the patient's physical functional activity. A core group 58 Furthermore, grip strength is used in the diagnosis of patients with ICU-acquired weakness. 12 Data from Ali et al 12 suggest that grip strength of less than 7 kg for women and 11 kg for men is indicative of ICU-acquired weakness.
Intensive care unit-acquired weakness may affect respiratory muscles as well as peripheral muscles. In addition, mechanical ventilation for as little as 18 hours is associated with alterations in force production and muscle atrophy of the diaphragm, potentially further compromising the respiratory system. 59 Furthermore, it is typically more difficult to wean patients with ICUacquired weakness from mechanical ventilation. 1,2,11 Thus, a careful assessment of the respiratory system is necessary, with implementation of appropriate treatment when indicated.
In addition to clinical assessment of breathing patterns and cough effectiveness, quantitative measures such as maximum inspiratory pressure (MIP) and maximum expiratory pressure (MEP) may be important indicators of the extent of neuromuscular involvement. De Jonghe et al 60 found that MIP and MEP were poorly correlated (rϭ.31) to MRC sum score but were predictive of delayed extubation. Tzanis et al 61 reported a MIP threshold of 36 cm H 2 O to be diagnostic of ICU-acquired weakness, with a sensitivity of 88% and a specificity of 76%. Maximal voluntary ventilation reflects the amount of air a patient can inhale and exhale in 1 minute and is helpful to gauge muscle endurance. This variable has not been reported by investigators to date but should be considered.
Assessment of DTRs is indicated because CIP and CIM both are associated with altered reflexes. Thus, assessment of DTRs can assist clinicians in interpreting whether a patient's weakness likely is associated with a primary dysfunction of the peripheral motor system or results from deconditioning due to bed rest or central nervous system damage. This distinction may be of importance in clinically differentiating patients who have critical care illnesses from those who are simply deconditioned, which, in turn, can assist the clinician in developing a realistic estimate of progress for motor and functional return and fall risk.
Assessment of the somatosensory system is not reported in most investigations, but is appropriate, given the impact of ICU-acquired weakness on that system. These findings assist the clinician in interpreting underlying causes of the patient's functional difficulties and may help with the interpretation of the patient's difficulties with specific activity limitations and in particular with difficulties of postural control.
Activity. Several tests and measures provide insight into the patient's activity limitations and ability and are particularly useful for patients in the ICU. They include physical mobility components from the Functional Independence Measure (FIM), 62 the Physical Function in the ICU Test (PFIT), 63 and specific measures of gait and balance. 54 Physical mobility components of the FIM 30, 42, 43 have been used to monitor basic functional activities of people in the ICU. Tasks of the FIM are scored from 1 (total assist) to 7 (completely safe and independent). 62 However, several items of the total FIM (eg, gait, stair negotiation) often cannot be assessed in an ICU setting; hence, a total score typically cannot be given. Although reliability of individual item scores has not been established, some authors have used items from the FIM to quantify functional mobility tasks relevant for patients in the ICU. 30, 42 The Functional Status Score for ICU (FSS-ICU) was developed specifically for use in this population, based on the FIM scoring system, but applied to tasks that are appropriate for patients in the ICU who are most limited. 42 The tasks included in the FSS-ICU are rolling, supine-to-sit, sitting on edge of bed, sit-to-stand, and ambulation. Reliability and validity of this new measure have not yet been reported. The Acute Care Index of Function (ACIF) was developed to assess basic mobility and determine discharge locations for inpatients of neuromedical and surgical units. 64 There are 4 subscales (mental status, Intensive Care Unit-Acquired Weakness bed mobility, transfers, and mobility), with intraclass correlation coefficients of .98 to 1.00 for the total score and the subscales. This scale may have utility for patients who have ICU-acquired weakness.
The PFIT was specifically developed for use with patients who are critically ill and consists of 4 items: amount of assistance for the sit-tostand maneuver, strength for shoulder flexion and knee extension, marching in place, and an upperextremity endurance task of arm elevation to 90 degrees of shoulder flexion. 63 The amount of assistance required to stand is rated from 0 (no physical assistance required) to 3 (assistance of 3 people required). Strength for shoulder flexion and knee extension is rated on the Oxford Muscle Test Scale (1-5). For marching in place, the examiners record the number of steps taken and the time required to complete these steps. For the upper-extremity endurance component, the number of times both upper extremities are lifted above 90 degrees of shoulder flexion is recorded as well as the time to complete this task. This test 63 can be used to guide exercise prescription and as an outcome measure.
Given the potential sensory and neuromuscular changes with ICUacquired weakness, it is appropriate to measure balance. A number of tests have been used in related populations (eg, Berg Balance Scale, 65 Timed "Up & Go" Test 66 ), although outcome data have not yet been reported in patients with ICUacquired weakness. In addition, given the long-term deficits associated with this disorder, the FiveTimes-Sit-to-Stand Test, 67 TwoMinute Walk Test 68 (for people with substantial activity limitations), and Six-Minute Walk Test 68 (for more active individuals) should be considered for this population.
An important consideration when choosing measures for people with ICU-acquired weakness is the variability in symptoms, both across individuals and within an individual across the episode of care. People with ICU-acquired weakness can have a continuum of deficits, sometimes changing rapidly over the course of hospitalization. Some patients are able to accomplish basic bed mobility, either independently or with assistance, but are not able to stand or walk for basic functional activities such as toileting. Other individuals have only minimal activity restrictions, such that they are able to walk independently or with standby assistance and are nearly ready for discharge to an assisted or independent living environment. Some measures, such as the components of the ACIF, 64 FIM, 30 and FSS-ICU, 42 may be most appropriate for individuals with severe activity limitations who are not able to stand and walk, whereas other measures (eg, Six-Minute Walk Test, 68 Berg Balance Scale 65 ) are most appropriate for patients who function at a higher level. Because patient status can change rapidly over the course of recovery from critical illness, the clinician may incorporate measurement of progressively more difficult tasks over the course of rehabilitation. Likewise, the investigator may include a series of measures, some of which are not appropriate for patients at initial enrollment into a study but are appropriate as the patient's condition improves.
Participation and health-related quality of life. A few measures of participation and health-related quality of life have been reported for people with ICU-acquired weakness. The SF-36 [33] [34] [35] [36] 69 is most frequently reported, although some investigators used the RAND 36-Item Health Survey. 37 Recently, Denehy and colleagues 44 included the Assessment of Quality of Life Utility Instrument in an ongoing randomized controlled intervention study.
Health care utilization.
No single set of outcome measures of health care utilization has been used across investigations of individuals with ICU-acquired weakness. Investigators have used a wide range of outcome measures, with lack of consistency across trials. Several investigators have focused on variables related to hospitalization (eg, length of stay, time on ventilation). 40, 70 Some investigators also have included measures of strength (eg, MRC scores), 30, 42 and more recently investigators have begun to report on functional outcomes using measures such as the FIM, 30,43 the FSS-ICU, 42 and specific functional tasks. 30, 43 Table 2 summarizes the measures reported in a number of key investigations.
Physical Intervention Strategies
A number of investigators have reported on intervention strategies for people with ICU-acquired weakness and related conditions. A primary focus of acute care physical therapy is to assist patients in regaining the ability to perform essential daily activities. Although function is the goal, patients who develop ICUacquired weakness also require sufficient ability at the level of body systems in order to accomplish specific functional activities. As such, intervention strategies are indicated for the remediation of impairments of the cardiopulmonary, musculoskeletal, and neuromuscular systems. Specific strategies that have been reported for this population are summarized in Table 3 . The choice of intervention is tailored, depending on whether the patient is fully awake, physiologically stable but functionally limited, or simply deconditioned. 45, 47 In addition to the general intervention strategies, several specific interIntensive Care Unit-Acquired Weakness ventions have been investigated to prevent muscle atrophy in patients who are sedated and unable to actively participate in rehabilitation. For example, Zanotti et al 71 investigated the effects of electrical stimulation plus active exercises for a group of patients with chronic obstructive pulmonary disease who were mechanically ventilated and initially unresponsive. The patients who received electrical stimulation plus exercise demonstrated greater strength gains and lower respiratory rates and were able to transfer to a chair earlier than the patients who received exercise only. Two studies have examined the ability of electrical stimulation to prevent muscle atrophy 72, 73 and the development of CINM. 73 Gerovsili et al 72 found that individuals treated with daily electrical stimulation had less crosssectional muscle loss of the quadriceps muscle than a control group. Routsi et al 73 found that individuals who received daily electrical stimulation were less likely to develop CIPNM, and weaning them from mechanical ventilation required significantly less time.
Recently, cycle ergometry also has been utilized for unresponsive patients. Burtin et al 74 reported that patients who received cycle ergometry plus standard physical therapy interventions during the ICU stay demonstrated greater gains in quadriceps muscle strength and greater 6-minute walk distances compared with patients who received standard physical therapy interventions only.
Several authors 47, 75, 76 have described the use of respiratory techniques (eg, deep breathing, pursed-lip breathing, pacing of breathing, inspiratory muscle training, assisted cough, and airway clearance techniques) in related populations. These approaches have not been reported in people with ICU-acquired weakness, but may be useful in this population to address the respiratory effects of prolonged mechanical ventilation. 59 One of the most important decisions when working with patients in the ICU relates to how much to challenge them physically. Several investigators have reported the safety and feasibility of early physical intervention for patients who are critically ill. 30,40 -44 Another consideration relates to the order of the intervention strategies. Many of the published approaches 30,40 -43 described interventions that began with the easiest exercises and progressed to the more demanding exercises. Schweickert et al 30 and Morris et al 40 described an exercise progression that began in the supine position and progressed to upright mobility, including sitting and standing activities, and ultimately to gait. These authors used standard therapeutic exercise principles, progressing from passive to active to activeresisted exercises as the patient's strength, endurance, and balance allowed. However, this progression may underestimate the patient's actual capacity. Fatiguing the patient during the least demanding tasks may make it impossible to practice the more demanding and functionally relevant tasks. For this reason, Denehy and colleagues 44, 63 developed a protocol in which patients performed the most demanding tasks (eg, marching in place) first. As Due to the peripheral muscle weakness, patients will benefit from progression to active movement to regain strength. 
Implications for Future Investigations
Recent studies have demonstrated the safety and feasibility of early intervention for patients while in the ICU and acute hospital. 30,40 -44 These studies also provide guidance for decisions regarding rehabilitation strategies, including both examination and intervention. A number of issues should be investigated to provide further guidance regarding the best physical rehabilitation strategies.
Given the acuity of these patients, physical therapists need to integrate information obtained from a systemsbased examination with the medical acuity data. In addition to quantitative information, the physical therapist relies on moment-to-moment clinical reasoning skills to determine appropriateness for examination and intervention and to evaluate when and to what extent the patient can tolerate and benefit from increased activity load. Additional quantitative criteria are needed that can help guide these decisions.
With regard to the structure of the intervention, evidence is needed to determine whether intervention in the ICU should begin with the easiest or the most difficult tasks. With regard to discharge, several studies have shown that early physical rehabilitation leads to fewer days in the ICU 40 and fewer overall hospital days 30, 40 and to fewer readmissions following hospital discharge. 70 It is possible that people are discharged with more rehabilitation needs than was previously the case. This issue should be examined in future investigations. Additionally, evidence is needed to establish whether physical therapy interventions provided in the home setting have a positive impact on long-term functional outcomes.
Conclusions
Physical therapists play an important role in the restoration of function of people who have ICUacquired weakness. This article reviews current evidence for physical therapy interventions with this population and discusses guidelines for safe implementation of physical therapy interventions and outcomes used to establish benefits. Evidence clearly indicates that physical rehabilitation can be implemented safely in people who have ICU-acquired weakness when appropriate guidelines are followed. A number of issues are identified that should be investigated in order for care to be most efficiently and appropriately implemented.
